Abstract: The concept of a single embodied center is an important part of modern dance training and aesthetics, and is particularly applicable to spinal movement.
with a unique bias, its diversity is not unusual for a contemporary movement artist.
The tasks I face philosophically and kinesthetically are integrative: What patterns emerge through the aesthetic choices that I have both chosen and inherited? How do they inter-relate? How might specific patterns serve aesthetic potential or sustainable embodiment?
Spinal Connectivity Patterns and Aesthetics
I am fascinated by spinal connectivity. The individual segments of the spine integrate in a complex and relational system. My training supports spinal movement as a defining feature of modern/contemporary dance. In my own choreography spinal movements often relate the motions of the limbs, head, and pelvis through time and space. Connection to the ground through mobility in the legs and femoral joints sets up the spinal integrity that I value. My studies in Laban Movement Analysis and Bartenieff Fundamentals have helped me perceive stability to be a product of balanced mobility-the integration of mobile parts allows for stability that is connective and not static. Peggy Hackney writes that 'Stabilizing and mobilizing elements interact continuously to produce effective movement.' (Hackney 2002: 40) The spinal dance is one of counterweight. At one end of the spine is the head, a bony mass laden with sensitive organs of perception. At the other end is the pelvis, a strong bony construction through which force from the legs translates through the torso. The vertebrae of the spine relate the pelvis to the head and thorax in a constant balancing act of integrated mobility: When any one part moves, the whole is affected. The nature of spinal connectivity is change, whether that be the subtle movement required to balance in a simple standing position, or the more drastic movements often required when catapulting oneself through space. When a person stands erect and balanced, the ligaments of the spine provide no postural restriction; it is rather the job of the muscles and nervous system to maintain stability through constant and dynamic adjustments (White and Panjabi: 1990) . Adaptability is indicated. From this level of subtle balance to the dramatic full range movements available when dancing, there are many possibilities for how the spine changes shape, and for what shapes the spine might take at any particular moment in time.
Spinal movement is three-dimensional, and our anatomy does not require that all vertebrae articulate in the same direction at the same time. In the language of Laban Movement Analysis spinal patterning is particularly recognized through Head-Tail Connectivity, one of six Patterns of Total Body Connectivity named by Peggy Hackney. Stemming from the developmental movement work of Bonnie Bainbridge Cohen known as Body-Mind Centering, these patterns are fundamental to human movement, and they follow a developmental progression. 'Each Fundamental Pattern of Total Body Connectivity represents a primary level of development and experience, and each is relational. Each organizes a way of relating to self and to the world' (Hackney 2002: 13) . Head-Tail patterning is developmentally one step more complex than Core-Distal patterning, which relates all parts of the body to the navel center. Where Core-Distal patterning relates all parts of the body to this single point of intent, Head-Tail patterning reveals a relationship in which body movements can be organized around multiple points.
The head and pelvis are the two primary points around which this spinal connectivity organizes, and in an adult there are ultimately 24 points of spinal articulation (Hackney 2002: 102) . Where Core-Distal Connectivity requires that these spinal parts move in the same trajectory in their relation to a single center, Head-Tail Connectivity provides a snake-like mobility that defies any singular directionality.
The spine connects and supports movements of the head, thorax, and pelvis, together constituting the axial skeleton. Many scholars of dance kinesiology and somatics reference these multiple centers of weight, and the alignment of these centers in linear progression (Todd, 1972 : 59 in Franklin 1996 Olsen, 1998: 35) . The motions of the arms directly connect through the thorax while motions of the legs motivate and support the pelvis. Motions of the eyes affect the head.
Try this:
Step in one direction while reaching somewhere else with a hand, and look toward yet another location in space. Repeat the action with different limbs and directions.
Your spine integrates these motions in action. Like the ripples on a pond busy with life, spinal movement can connect disparate actions of the distal points through multi-dimensional motions. Our snake-like spines offer multifaceted articulation.
The ability to integrate different movements in multiple parts of the body at the same time has been described clearly in discourse on West African Dance.
Kariamu Welsh Asante refers to such movements through the quality of 'polycentrism,' defined as 'motion spending time' (Welsh 2001: 146) . Gottschild clarifies this Africanist aesthetic, particularly in opposition to ballet:
From the Africanist standpoint, movement may emanate from any part of the body, and two or more centers may operate simultaneously. Polycentrism diverges from the European academic aesthetic, where the ideal is to initiate movement from one locus: the noble, upper center of the aligned torso, well above the pelvis. (Gottschild 2001: 333) Polycentric movements can connect disparate systems of movement rhythm, support, and initiation. One arm may circle the torso, affecting the thorax and head, while the hips and legs move in relation to a different pulse and center of support or initiation.
Monocentrism and Simplicity
In comparison to the polycentric movements of the West African aesthetic, Core-Distal movements that relate all parts of the body to a single point could be called monocentric. In order to better define the differences between monocentrism and polycentrism, some anatomical specificity is useful.
The human spine is capable of flexion, extension, lateral flexion, and rotation, and some translation. In my training as a dancer and bodyworker I have heard this description of kinesiologic possibility again and again. However, spinal motion is not fully defined in this model: With some exceptions, each vertebral joint can individually do each of these movements. As when reaching one direction while stepping in another and looking somewhere else, one part of the spine may be flexing and side bending while another part extends and rotates. A number of combinations of movements are possible. So why might we tend to generalize spinal movements to the whole structure? In Dance Anatomy and Kinesiology, Clippinger supports the ability of different parts of the spine to move in different directions simultaneously, and also offers that 'for purposes of simplicity, it is helpful to first learn movement of the spine as a whole' (Clippinger 2008: 108) . We are better able to make sense of the possibilities by limiting their number, applying our objective analysis to a simpler set of conditions. When we examine spinal movement from this simplified perspective, the resulting motions are monocentric and planar--the spine organizes around a single point in space, forming the shape of a C. In modern dance training this is commonly termed a C- These C-curves that combine motions of flexion, lateral flexion, and perhaps even rotation do engage three dimensional space in relation to the facing of the pelvis, but the articulation of the spine as a whole is still two dimensional. These shapes can essentially be presented as easily on paper as in space when drawn from an angle perpendicular to the plane in which the spine is moving. This C-curve patterning is popular in many techniques of physical trainingPilates, Yoga, and even physical therapy all use the rhetoric of 'core' work. There are 'core' classes which aim to develop strength even to the point of being 'hard core.' On a less aggressive note these classes are often intended to help the student be 'centered.' Indeed, Core-Distal patterning is fundamental and important connectivity. Yet, in my experience training as a modern dancer, the C-curve has also come to represent something far less tangible than a visual aesthetic: it has become a model for training a 'healthy' spine. It is not surprising to me that our aesthetics, rhetoric, and sense of health overlap, and so enters my own critical Somatic pioneer Thomas Hanna defined 'sensory-motor amnesia,' as a 'habituated state of forgetfulness,' in which 'repeatedly triggered reflexes… create habitual muscular contractions, which we cannot-voluntarily-relax.' (Hanna 1988 : xii-xiii) The phenomenon of sensory-motor amnesia is Hanna's description for how the effects of aging tend to restrict motion and create painful dysfunction.
In his writing Hanna describes how his somatic education methods, stemming from the techniques and theories of Moshe Feldenkrais, have had reasonable success in reversing the effects of sensory-motor amnesia. Practice is implicated for the sustainment of function over time in somatic methodology:
If certain actions are no longer part of our behavioral inventory, our brain crosses them off. In a word, it forgets. The practical, everyday awareness of how these actions feel and how they are performed fades away, and [sensory-motor amnesia] is the result. (Hanna 1988: 40) Practice maintains such a behavioral inventory, whether that practice is consciously chosen or simply a part of daily movement action. The practice of monocentric spinal connectivity through C-curves maintains a particular aspect of spinal health. Yet, because these motions generalize the possibilities for spinal movement into a singular organization, their exclusive practice could come at the cost of sensory-motor amnesia. Because our spines are capable of polycentric movements in three dimensions, such movements are implicated as an additional practice for spinal health.
Cultural Aesthetics
As a dance artist I am drawn to uncover connections between our physical movements and our belief systems. The distinction between polycentric and monocentric movement patterning is similar to the distinction in music between single-meter and poly-meter. Musicologist John Chernoff suggests that 'in African music there are always at least two rhythms going on,' (Chernoff 1979: 42) and that 'in contrast to Western music, African music cannot be notated without assigning different meters to the different instruments of an ensemble.' (Chernoff: 45) The aesthetic coherence between dance and music suggests that the significance of these differences is both holistic and culturally specific. I perceive monocentrism to be 'core' (pun intended) to much of the more traditional modern dance training that I have received, and as my pun implies, monocentrism is also an important part of how my American culture has perceived the world. 
Polycentric Kinesiology
The possibilities for spinal movements are most objectively presented with some reference to biomechanics and developmental progression. The range of motion between different spinal segments is structurally regulated; specifically by differences in the shapes of the vertebrae, their articulations with adjoining structures, and also their ligamentous connections (White and Panjabi 1990: 3) .
The ribs add an important stabilizing element to the spine, particularly limiting extension in the thoracic spine (White and Panjabi: 59) . The sacrum is similarly stabile, articulating with the pelvis through limited motion at the sacro-iliac joints, and consisting of fused vertebrae. It follows that the kyphotic, forward curve of the sacral and thoracic vertebrae are structurally assured through the shape of the vertebrae themselves, while the opposite lordotic curves of the lower back's lumbar vertebrae and neck's cervical vertebrae are formed by the more plastic intervertebral discs (White and Panjabi: 3) . This anatomy supports the concept of primary and secondary curves: The primary kyphotic curves of the thoracic and sacral vertebrae are formed structurally, while the lordotic secondary curves of the cervical and lumbar vertebrae are formed through movement patterning that leads the baby to vertical standing alignment (Gracovetsky, 1988: 314; Franklin, 1996: 188; Clippinger, 2007; 81) . These areas of varied stability and curvature indicate that we do not move exactly as a snake might in our own Head-Tail patterning; we have our own specific possibilities for multidirectional movements. These particular aspects of stability and mobility assist us to maintain upright posture.
The resting state of the spine in respect to the sagittal plane (which includes the directions forward, back, up, and down) is like a sine wave or S-shaped curve.
Each of the convex, lordotic spinal curves touches at its apex the imaginary vertical plumb line of the body through which the weight of the head can efficiently stack over the pelvis and feet (Olsen: 50) . This linear progression of reciprocal curvatures means that even the smallest of spinal movements should have a polycentric aspect if balance is to be maintained with minimal effort-when one part of the spine moves in one direction, another part will move in a different direction. Referencing the spine as an S-curve, I picture myself as a walking collection of waveforms. And, as the ability to create a C-curve suggests, we are able to change the form of the waves that our spines embody.
The S-Curve as conceived above sets up a planar, two-dimensional context for polycentric movement. In order to maintain a coherent simplicity for description and comprehension, maintaining dimensionality in the sagittal plane serves a purpose for this article. Yet, it is important to remember that living spinal movement is three-dimensional. In The Spinal Engine ( 'sea horse wave' in her Land to Water Yoga, suggesting that the act of breathing can create these motions in the spine without any conscious intent at all. She not only suggests that these motions occur naturally, but also presents the idea that the motion itself is wave-like in its action (Fraleigh 2009: 73) . This view is also part of the Bartenieff work, in which the heel rock is often presented alongside an image of water flowing from one part of the body to another. In both of these instances the use of the S-curve pattern supports a connective and integral view of the body where no one specific point of focus is emphasized.
Try this: Lay on the floor and play with this polycentric use of Head-Tail connectivity. Can you feel the ability of your head and pelvis to roll the same direction? Can you feel how one part of your body affects another in this fashion? Now take this information up to a standing position. Turn figure 2 such that the figures appear to be standing. Can you find these movements in your own body while vertical? Keep your head over your pelvis, over your feet, and bend your knees for easy motion of the pelvis.
I propose that S-curves and C-curves represent two fundamental possibilities within Head-Tail Connectivity. In most movements one will dominate as the primary pattern, and at all times both are present in some way. Even when bent in an extreme C-curve the natural S-shaped curvatures of the spine will still underlie the shape. While less obvious, I also experience this convergence when standing erect. While the S-curve is more apparent, I am constantly adjusting back and forth from one slight C-curve to another. These curves are present in any one moment as spinal shapes that can be observed-an S, C, or combination of the two.
In motion these curves integrate in dynamic relationship. A movement can phrase from being polycentric to monocentric and vice-versa, forming S-curve and Ccurve shapes over time.
Compression of the spine provides an example where polycentric and monocentric integration is a useful model. Gracovetsky speaks to the importance of compression, periodically shorting the spine, for the efficient locomotion provided by vertebral coupling (Gracovetsky: 308) . In dance, the significance of S-curvature in the spine relates to the concept of a plié in the legs. In a plié the length of the dancer's body is shortened through proportionate use of the hip, knee, and ankle joints in order to absorb shock, load the ligaments, strengthen and stretch muscles, and prepare to push again into length. My Laban training teaches me that this is a 'yield,' a necessary precursor to the push that takes me into space, or the reach that engages my relationship to space more fully. The ability to lengthen and shorten the body through plié is essential in propelling the dancer. Yet, in traditional descriptions I have encountered for the practice of ballet technique, length in the spine is dictated at all times, diminishing spinal curvatures. In her book Inside ballet technique: Separating fact from fiction in the ballet class, Valerie Grieg suggests that 'The diminished curves make for a stronger spine, as it is in the transition areas, where one curve flows into the next, that the spine is most vulnerable to injury' (Grieg 1994: 17) . I do not doubt the importance of spinal lengthening, but I do wonder at the lack of a yielding component. Ballet is not a static form, and ballet pedagogy increasingly includes softer views of spinal dynamics. In his book Ballet Pedagogy Rory Foster supports a generally lengthened spine, but writes that 'it is important to maintain enough degree of curves in the spine so that the shock of landing in a jump is absorbed there and not transferred to vulnerable joins such as the ankles, knees, and hips.' (Foster 2010: 64) This absorption of shock within the spine itself requires a compressive yielding.
In modern dance the yield is often a focus. One of the foundational principles of 'release' techniques as I have experienced them is that we phrase our movement efforts between action and relaxation of the musculature, using the least amount of muscle effort required for a movement task. Moving in and out of C-curves can be a part of this phrasing: In classes based on José Limon's technique, I have used the rebound of a C-curve to return to vertical stability. In learning these movements I have been consistently reminded to lengthen my spine at the top and bottom of the motion. S-curves, and the polycentric connectivity they evidence, offer a way to phrase yield and push patterning in the spine that embraces a dynamic shorteninglengthening relationship. I can layer the C-curve action of the Limon rebound on the S-curve of my resting spine so that my verticality arises from a dynamic relationship between the motions of my head, thorax, pelvis, and feet, and not a positional prescription. Allowing these points to release towards each other allows me to reinvest in the action of lengthening between them. Just as a plié in the legs generates mobility through the potential to lengthen in any direction, plié in the spine through subtle use of the s-curvatures can also generate potential to set the body in motion. While this spinal plié may integrate with plié in the legs, it can also function independently, such as in a seated position.
Try this: Allow your spine to lengthen and shorten while seated. Can you do this through S-curves? When I use the S-curves to create spinal plié I feel like an accordion-my entire volume shifts slightly. The action is subtle, as is my accompanying sensation. I find that my breath is the most potent way to affect this change.

Historic and contemporary aesthetic implications
An S-curve emphasis has shown itself before in modern dance. Martha
Graham introduced the S-curve in her technical foundations. In a Graham 'contraction,' the lumbar curve moves in opposition to its resting lordosis, following instead the kyphotic curve of the sacral and thoracic spine. The pelvis rocks back into a slight posterior tilt. Meanwhile the face lifts, while the head remains directly over the pelvis in space. As a result of these simultaneous actions, the cervical spine must slightly increase its natural lordotic curve. Viewing this position from the side an S shape is seen from head to pelvis. In Graham's sequences this contraction sequences into a C-curve when the head drops forward in the sagittal plane. In the forward C-curve both the cervical and lumbar spine reverse their resting lordosis. As the contraction is released, the pelvis returns to neutral, and the rest of the spine accommodates in a wave-like motion. While the reversal of the lumbar lordosis is perhaps the most prominent spinal aspect of Graham technique training, I find the wave action of the spine as it shifts between the S and C-curves most intriguing, and most relevant to polycentric spinal connectivity. The flow from one shape to another suggests the yield and push of the spinal plié, and affirms for me the dynamism between S-curves and C-curves. While Graham's use of the S-curve rolls the top of the pelvis backward into a posterior tilt, it is also possible to maintain an S-curve with the top of the pelvis and head tilting forward. In this movement the lordotic resting state of the lumbar is exaggerated while the cervical spine lessens its lordotic curve. The kyphotic emphasis of the thoracic curve is reduced to follow the lumbar lordosis. Again, the weight of the head remains balanced directly over the pelvis as the spine forms an S in the sagittal plane. I have yet to find any historically codified modern dance technique in which the S-curve is utilized with this exaggerated lumbar lordosis. In contrast to the spinal plié, the S-curve can also be utilized as a stabilizing pattern in which movement is restricted. In Lester Horton's technique the S-curve is utilized but termed a 'flat back.' While the terminology suggests a monocentric and linear relationship, I find the movements interesting to consider from a polycentric viewpoint. A Horton 'flat back,' results from a lack of change in the vertical S-curve relationships of the spine when the entire spine is taken as a unit off of its vertical axis. In order to maintain this shape the muscular patterning must dynamically shift with gravity so that the bony relationships between the head, thorax, and pelvis remain the same. The ability to stabilize between head and tail while changing their relationship to gravity requires awareness of how both parts move, and suggests a polycentric ability. Had the pelvis not moved then a C-curve would have resulted from the movement of the head, with a monocentric bias. The Horton example speaks to another way that monocentric and polycentric patterns alternate and integrate: When either head or tail moves in relationship to the other's stabilization then a monocentric C-curve pattern is leading, and when both move simultaneously a polycentric S-curve pattern is primary.
Returning to self
I am three-dimensional, as is my spine. The S-curves described above are in this sense incomplete. A three dimensional S-curve can be created in the spine by adding vertical and horizontal components. By this token, scoliosis is the occurrence of a lateral S-curve at rest. The three dimensional nature of our spines brings additional complexity to movement analysis. As you likely perceive, it is difficult to describe and learn such a shape through textual instruction. Furthermore, we don't exist as static shapes, but rather in dynamic movement. Polycentric connectivity is exponentially more complex to track and describe than monocentric movements. Our dances embody our values as our aesthetics take shape in the living phenomena of movement. A polycentric spinal approach to dance training questions monocentric notions of 'core' as a single point of reference. What is it that we are looking for when we seek our own centers? Arising from an academic analysis of Africanist dance aesthetics, the concept of polycentrism assists definition and interpretation of the shifts taking place within our own Western culture and aesthetics. Training the ability to integrate multiple processes simultaneously in my spine affects how I identify the deepest parts of myself:
Who am I if not defined by a singularity? My aesthetic is relational-and this is its spine.
